Introduction
In this chapter we will describe the techniques that can be used to visualise the endoplasmic reticulum (ER) and associated structures in live pancreatic acinar cells.
The ER of pancreatic acinar cells occupies a large portion of the cytoplasm and is densely packed into the basolateral region, with strands threaded into the apical, granular area (4, 10, 12, 19) . In this cell type, the ER is responsible for the synthesis of large quantities of digestive enzymes and enzyme precursors (5, 26) and also acts as the principle intracellular calcium (Ca 2+ ) store (2, 15, 18, 19) . Junctions with mitochondria (7, 13, 20) and the plasma membrane (14) also enable the ER to affect cellular metabolism and regulate Ca 2+ influx. The distribution of ER in pancreatic acinar cells therefore, serves as a useful intracellular landmark that can be correlated to the localisation of other cellular organelles, proteins and signalling events.
Techniques to visualise the ER and associated organelles include the use of cell permeable fluorescent dyes and the exogenous expression of fluorescently tagged ER-resident proteins. Fluorescent dyes are invaluable tools as they can reveal the localisation of intracellular organelles in live cells with minimal disruption (22, 27) . ERTracker™ Blue-White DPX (ER-Tracker™ B-W) is a cell permeable dye that selectively labels the ER through an unknown mechanism and fluoresces upon excitation with ultraviolet or violet light (6) . BODIPY® FL thapsigargin (BODIPY® FL TG) also reveals the ER in living cells. This fluorescent dye is a conjugate of thapsigargin, a drug that binds the sarco/endoplasmic reticulum Ca
2+
-ATPases (SERCAs) -pumps located in the ER membrane (23) . Alternatively, the distribution of the ER can also be revealed by the exogenous expression of fluorescently tagged ER-resident proteins, such as STIM1 (14) or Sec61 (11) . Freshly isolated pancreatic acinar cells are notoriously difficult to transfect, but several groups have found that use of an adenovirus vector to deliver constructs into isolated acinar cells allows effective expression of exogenous proteins (16, 17) .
Fluorescent dyes can also be used to correlate the distribution of the ER with other cellular structures. FM® 4-64 is a non-cell permeable lipophilic dye that becomes fluorescent upon binding to the outer leaflet of the plasma membrane (3, 21) . Tetramethyl rhodamine methyl ester (TMRM) is a cell permeable fluorescent probe with a delocalised positive charge, which accumulates in mitochondria due to the mitochondrial membrane potential (8, 9) . Both dyes can be used in conjunction with ER markers to visualise the distribution of the ER relative to the plasma membrane or mitochondria.
This chapter describes the materials and methods required to visualise the ER in live pancreatic acinar cells, and provides examples of how the relative positioning of the ER to other organelles (including the regions of close appositions) can be imaged. 
Transfection of acinar cells using an adenovirus vector
1. Freshly isolated cells are resuspended in acinar cell culture media and approximately 100 µl of the cell suspension is seeded onto 35 mm glass bottom dishes. Cells are allowed to attach for 5 minutes before the addition of 2 ml acinar cell culture media.
Cells are then transfected with an adenovirus vector carrying the STIM1-EYFP
construct at approximately 1-5x10 7 PFU/ml.
The required volume of virus is diluted in 100 µl acinar cell culture media and added in a drop-wise fashion to the cells. 
Depletion of ER Ca
2+ to reveal STIM1 at ERplasma membrane junctions 1. Cells are incubated with 2 µM thapsigargin diluted in extracellular solution for 10-20 minutes before imaging. Table 1 : Excitation and emission wavelengths of fluorophores used to visualise the ER in live isolated pancreatic acinar cells. Recommended peak excitation and the optimal emission range are given, with the excitation laser line used in our laboratory shown in brackets.
Imaging

Notes
1. The Golgi apparatus has also been reported to contain SERCA pumps (25) . Therefore the use of BODIPY® FL TG can also reveal elements of the Golgi network.
Thapsigargin is known to deplete ER Ca
2+
stores and stimulate Ca 2+ influx via storeoperated Ca 2+ entry (24) ; it is expected that BODIPY® FL TG will have similar effects. Prolonged treatment can therefore lead to acinar cell damage due to Ca 2+ overload, so it is advisable to image cells immediately after loading. The specificity of BODIPY® FL TG can be verified by its displacement with a non-conjugated thapsigargin (12).
3. FM® 4-64 can undergo endocytosis, which can subsequently lead to non-specific staining of intracellular lipids (3, 21) . For best results, imaging should be carried out shortly after loading. 
Transfecting acinar cells with adenoviruses
carrying DNA constructs can result in excessive levels of exogenous protein. We recommend that the time course of protein expression should be determined for each protein and experiment (see Figure 2A for an example).
6. It can be advantageous to compare the distribution of ER proteins in both live (using exogenous protein expression) and fixed cells (using antibodies against the endogenous proteins) to highlight any artefacts occurring due to excessive protein expression (see Figure 3 ).
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